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INTRODUCTION
Nerve compression by anomalous muscles located at the wrist and distal forearm is an infrequent condition, few reports exist in literature (Zeiss & Guilliam-Haidet, 1996; Ruocco et al., 1998; Harvie et al., 2004) . Accessory muscles may compress underlying structures in the carpal tunnel region or ulnar canal, causing pain and paresthesias (Morrison, 1916; Ryu & Watson, 1987; Sañudo et al., 1993; Server et al., 1995; Sanchez Lorenzo et al., 1996; Depuydt et al., 1998; Santoro et al., 2000; Schuurman & van Gils, 2000; Soldado-Carrera et al., 2000; Bozkurt et al., 2005; Jones, 2006 , Acikel et al., 2007 Ogun et al., 2007) . Two cases of ulnar and median nerve compression at the distal forearm, caused by prominent accessory muscles at the distal forearm, are reported.
CASE REPORT
Case 1. A twenty-one-year-old female patient, right handed, complained of numbness and paresthesia over distal ulnar nerve territory on her right hand for a period of six months, prior to care seeking at an outpatient facility. She denied traumatic events or any other health problems before the beginning of her symptoms. Physical examination revealed tenderness over her ulnar side of the wrist, but there was no evidence of tumor or mass when examined. She had negative Tinel sign over her forearm and wrist. No atrophy or weakness of the intrinsic muscles was present on her right hand. Low-resolution ultrasound testing reported nonspecific synovitis. Nerve conduit study showed no abnormality.
After a 3 month period of observation time and pain management, patient showed no improvement and surgical exploration of the ulnar side of the wrist and forearm was advised.
During surgical exploration, a muscle, with normal appearance crossed over the ulnar neurovascular bundle, at distal forearm, proximal to the wrist (Figs. 1-2 ). Surgical exploration was expanded both proximally and distally in order to achieve full view of the origin and insertion sites. Compromised underlying structures were released. Ulnar canal exploration was also performed.
The anomalous muscle originated from the anteromedial aspect of the palmaris longus tendon about 3.5 cm proximal to the wrist crease and inserted over the fascia of the abductor digiti minimi muscle (Fig. 3) . The muscle was located over flexor carpi ulnaris muscle, ulnar side of flexor digitorum superficialis tendons and crossed over the proximal third of ulnar canal, in close contact with the ulnar nerve and vessels.
Origin site, meshed with the abductor digiti minimi muscle. Muscle dimensions in situ were, 6.0 cm long, 2.0 cm wide and 1.0 cm thick. No other abnormalities were observed. The muscle was excised in order to decompress ulnar canal.
After surgery, symptomatic relief was fully accomplished. Histopathologic report described normal muscle tissue.
Case 2.
A 27-year-old male patient, right handed, engineer, complained of numbness over his right hand and referred sore pain at his right distal forearm. Symptoms worsened after weight lifting and computer typing. Patient received anti-inflammatory drugs, physical therapy, wrist splinting, and medical rest over a one-month period. No symptomatic improvement was obtained. Low resolution ultrasound testing reported flexor tenosynovitis. No other abnormalities were informed.
Physical assessment showed a bulky mass over the ulnar side of the distal forearm (Fig. 4) , which increased in volume during wrist flexion and ulnar deviation against resistance. The anomalous enlargement was also evident when the fifth finger was tested in abduction against resistance. Hypoesthesia was found to be present at the volar ulnar side of the right hand, with normal sensibility over the dorsal-ulnar aspect of the hand. Froment´s sign was present. A second ultrasound study, with a high-resolution technique, and a well-trained muscle skeletal radiologist, was performed. Reverse palmaris longus and accessory abductor digiti minimi muscles were reported. Persistent median artery was also found. No additional testing was applied.
Surgical exploration was indicated in order to release nerve compression. A flat, wide muscle over the median and ulnar nerve appeared present immediately beneath skin incision (Fig. 5) .
Three insertion sites were present. The most radial and superficial insertion, fused with the palmar aponeurosis, as a normal palmaris longus tendon. Underneath the recently described, a second and wider insertion, meshed with the flexor retinaculum, which was found to be the main distal insertion site of this accessory muscle. A third, muscular and most ulnar insertion crossed over the ulnar neurovascular bundle and joined the normal abductor digiti minimi muscle (Fig. 6 ).
Origin site was located at the proximal antebrachial fascia (Fig. 7) . Clinical appearance was a normal muscle and pathologist informed normal muscle tissue (Fig. 8) .
After excision, full symptomatic recovery was achieved.
DISCUSSION
The palmaris longus muscle is probably one of the most variable muscles located in the upper limb. Alike the palmaris, the abductor digiti minimi muscle is considered to be the most variable of all the hypothenar muscles, being its accessory muscle belly presentation the most frequent of them all (Soldado-Carrera et al.) .
The origins of the accessory muscle bellies are mostly found in the lower third of the superficial compartment of the anterior forearm. In general, there is a single origin site, which is most frequently found in the antebrachial fascia. It may also originate from the palmaris longus tendon. Double origin, has also been described, coming from the palmaris longus tendon and superficial antebrachial fascia or, from the flexor carpi ulnaris tendon and deep antebrachial fascia. The origin of the accessory muscles in this report was found at the palmaris longus tendon in case 1 and at the antebrachial fascia in case 2. Different kinds of insertions of these accessory formations have been reported. In the cases presented above, insertion was single, and blended with the normal digiti minimi muscle belly in case 1. In the second case, a triple insertion was observed, fusing with palmar aponeurosis, flexor retinaculum and abductor digiti minimi muscle, from radial to ulnar. Three headed reverse palmaris longus muscles, with similar distal insertions have been reported previously in literature (Yildiz et al., 2000; Acikel et al.; Natsis et al., 2007) .
Anatomical reports describe that, muscle variations at the distal forearm are frequent, and are mostly reported by radiologists during MRI or ultrasound imaging studies (Zeiss & Jakab, 1995; Zeiss & Guilliam-Haidet; Ruocco et al.; Schuurman & van Gils 2000; Yildiz et al.; Bencteux et al., 2001; Harvie et al.) . Accessory muscles located at the palmar aspect of the distal forearm are highly variable in their morphology. A prevalence study, in non symptomatic volunteers, using ultrasound of distal forearm and wrist, revealed up to 47 % of patients with evidence of anomalous muscles, all of which, were variants of abductor digiti minimi muscle. A male over female prevalence was observed, and in 50 % of the cases, the condition was found to be bilateral. Muscle thickness did not vary with hand dominance or manual employment (Harvie et al.) . Cihák (1972) described the embryological development of forearm and hand muscles. The superficial muscle layer differentiates into three blastemas: radial, middle and ulnar blastemas. These blastemas give rise to the abductor pollicis brevis, flexor digitorum superficialis and abductor digiti minimi muscles, respectively. The flexor digitorum superficialis muscle as the other blastemas, find their origin at the carpal region. Unlike the other, the flexor digitorum superficialis blastema migrates proximately, while the abductor digiti minimi and abductor pollicis brevis muscles remain in the same carpal region. Soldado-Carrera describes muscle variations in the forearm by a persistent group of undifferentiated mesenchymal cells. These cells, probably fail in their usual apoptosis process, resulting in supernumerary muscles and variation of the anatomic presentation of distal forearm muscles (Soldado-Carrera et al.) .
Despite these anatomical considerations, clinical reports of nerve compression at the wrist by accessory muscles are scarce. Evidence presented by clinical and anatomical studies is discordant.
In conclusion, the presence of accessory abductor digiti minimi, among other variant anatomical presentations, though appears to be a frequent finding in imaging studies, is scarcely reported as a cause of nerve compression at the distal forearm. Given in consideration the large proportion of muscle variations present in general, non-symptomatic population, caregivers should accomplish to asses muscle variations as a possible cause of nerve compression, in order to improve patient management.
Both patients presented in this paper, had discomfort related to effort and postural changes. During wrist extension, accessory or aberrant muscle bellies might stretch out neurovascular structures in the surroundings of carpal tunnel or ulnar canal, causing compression symptoms.
